INTRODUCTION {#sec1-1}
============

It is the duty of every doctor to care for his patients and provide the best available treatment. The duty of care also requires doctors to keep their medical knowledge and training up-to-date. Doctors should provide effective treatments based on the 'best available evidence'. It is widely accepted that evidence-based medicine has contributed significantly to the practice of medicine and advancement of medical science. Every doctor should strive to contribute to the generation of evidence by conducting research.\[[@ref1]\] For carrying out a research study, adequate knowledge, practical skills, and development of the right attitude are crucial.\[[@ref2]\]

When we consider the medical research scenario in India, we find that quality research in India is limited. The number of research articles published in this field are few. As per the data available till 2008, India holds the twelfth rank among the productive countries in medicine research consisting of 65,745 articles with a global publication share of 1.59%.\[[@ref3]\] There is also a need to improve the existing medical education system, to foster research culture. The medical education system in India does not incorporate research methodology as a part of the curriculum. It is seen that research programs in medical colleges get the lowest priority. There are a numbers of reasons, including lack of funding and manpower resources, responsible for the poor quality in research-oriented medical education.\[[@ref4]\] A study has shown that there are around 100,000 undergraduate medical students in India, out of whom just 0.9% of the students had shown interest in research through various research programs.\[[@ref5]\] From this, it is clear that the inclination for research is poor among undergraduate medical students who are future resident doctors (postgraduate students). As per the Medical Council of India (MCI) requirements, resident doctors have to carry out a dissertation project as a part of their MD/MS curriculum. It is a common observation that a majority of resident doctors conduct research projects during the second or third years of residency.\[[@ref6]\] In order to encourage research orientation in resident doctors, currently MCI has made it mandatory to not only attend one international/national conference, but also give an oral/poster presentation and send the article for publication.\[[@ref7]\]

A review of literature showed that the data regarding knowledge, attitudes, and practices toward medical research among resident doctors pursuing postgraduate studies in India, is lacking. It is felt that the existing level of knowledge and awareness among the second and third year resident doctors who have already conducted / are conducting at least one research study for their dissertation should be evaluated. So, we decided to undertake a cross-sectional study to assess research-related knowledge, attitude, and practices of resident doctors of a medical college affiliated to a tertiary care hospital in western India.

MATERIALS AND METHODS {#sec1-2}
=====================

Ethics approval {#sec2-1}
---------------

The study was commenced after obtaining permission from the Institutional Ethics Committee.

Study design {#sec2-2}
------------

We conducted a cross-sectional survey during the period between September and October 2010.

Study participants {#sec2-3}
------------------

Out of a total of 420 residents who were admitted to the MD/MS course, we enrolled 100 residents; pursuing their second and third years of residency, from all the specialties. Those residents who had started or completed at least one research project were approached by word-of-mouth communication and the questionnaire was administered to them after seeking verbal consent.

Data collection tool {#sec2-4}
--------------------

We developed a pre-tested, structured questionnaire based on our study objectives, taking guidance from the previous literature.\[[@ref8]--[@ref10]\] It was subjected to a thorough peer review by five senior teachers from the college. The questionnaire was also administered to 10 resident doctors to validate its content. It was subsequently modified as per suggestions of the teachers and resident doctors and the final questionnaire consisted of 29 multiple choice questions.

The questionnaire consisted of several parts. The first part pertained to a collection of demographic information of the residents: Age, gender, academic year, and faculty. The questions in the second part of the questionnaire assessed the residents' knowledge about research methodology and statistics, and their attitude toward research. The third part of the questionnaire addressed questions related to their practices in research, for example, studies conducted earlier other than the dissertation, oral or poster presentation in national and international conferences, participation in workshops, publications, and prior training in research methodology.

Statistics {#sec2-5}
----------

The data was expressed in percentage and was analyzed using descriptive statistics.

RESULTS {#sec1-3}
=======

Out of 100 residents recruited in the study, 50 were in the second year of residency, while the remaining 50 were in the third year. A total of 46 residents were from clinical specialties and 54 were from pre- and para-clinical specialties.

The data related to the knowledge domain is presented in [Table 1](#T1){ref-type="table"}.

###### 

Knowledge domain: Percentage of responses

![](PCR-3-57-g001)

The responses regarding the attitude of residents toward research are summarized in [Table 2](#T2){ref-type="table"}. Although 84% of the residents agreed that resident doctors should be involved in medical research, a majority (86%) agreed that a separate time should be allotted in the curriculum for research activities.

###### 

Responses given by resident doctors to statements related to attitude
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The data regarding research practices is presented in Tables [3](#T3){ref-type="table"} and [4](#T4){ref-type="table"} and in Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}.

###### 

Responses of resident doctors regarding research practices
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###### 

Obstacles preventing residents from doing medical research

![](PCR-3-57-g004)

![Number of residents involved in the research, other than the dissertation](PCR-3-57-g005){#F1}

![Topics of research training that resident doctors would like to learn](PCR-3-57-g006){#F2}

Although 64% of the residents had attended research training workshops, very few of them pursued active research, as only 4% of them had published articles and 28% had presented research papers at a national conference. Only 28% of the residents stated that they read journals regularly.

The residents were asked to specify research-related topics for which they needed to be trained. The topics of research training of interest to the resident doctors are shown in [Figure 2](#F2){ref-type="fig"}.

'Lack of time' was cited as an obstacle for research by 74% of the residents, of which 66% felt that training in their specialty consumed most of their time and 42% of the residents admitted 'lack of research curriculum' as an obstacle. The residents were asked to state factors that could promote research. Most of them (66%) admitted that guidance from senior faculty was essential. Forty-six percent thought that reduction of working hours of residency could lead to more research involvement and 40% felt that financial assistance would help to promote research. Forty-four percent considered that a system of extra credit points for research-related presentations and publications would be helpful.

DISCUSSION {#sec1-4}
==========

Postgraduate students are introduced to the concept of designing and conducting research during residency. Medical research carried out by undergraduate and postgraduate students in India is disappointing compared to developed countries. To date research has not become a mandatory part of the curriculum of undergraduate medical education in India. In Germany, where research is an integral part of undergraduate medical curriculum; medical students were involved in 28% of the publications in a particular institution.\[[@ref11]\] A study reported that in a European country, Croatia, 23% of the undergraduate students were involved in research projects.\[[@ref12]\] We carried out this study to assess the awareness of residents toward research and to find out whether the current methods of training and facilities are adequate to foster a research culture in postgraduate students.

This study showed various key findings that would be of interest to medical educators and policy makers. It was found that knowledge about the need and prerequisites of research was fairly good among resident doctors. Furthermore, they also showed a positive attitude toward medical research. However, there was disparity found with regard to their attitude toward medical research and actual participation. Although a majority of the postgraduate medical residents wished to get involved in research, very few had participated in research work, other than the mandatory dissertation project. Moreover, very few had presented research papers at conferences or had publications. Discrepancy between attitude and practice was also highlighted in a study done in Faisalabad, in India. Although a large majority of postgraduate trainees of the Allied Hospital in Faisalabad appreciated the importance of reading current literature, only a few actually read journals and were actively involved in presenting research papers and making scientific contributions to the literature.\[[@ref13]\] Similar results were obtained in a study done in Madison, in USA. Out of 143 postgraduate students, 85% felt that research experience was desirable, 48% were interested in pursuing research during residency, and only 8% were active in research.\[[@ref14]\] However, two studies that were carried out in Canada and Pakistan reflected a contrasting attitude of residents that a majority of time in residency should be spent learning the clinical aspects of their specialty and they were unwilling to sacrifice personal time for research.\[[@ref10][@ref15]\] In our study, residents reported significant barriers impeding research during residency, such as, lack of time, inadequate guidance from teaching staff, and financial support. Similar obstacles for research among residents have been reported in a study done by Khan *et al*.\[[@ref16]\] Residents were interested to learn statistics, Good Clinical Practices, medical ethics, and protocol writing. Hence, a research curriculum considering these topics should be formulated.

Formal evaluation should also be done during university examinations, to ensure that resident doctors learn these aspects. Medical teachers should be trained in research methodology and they should motivate their postgraduate students in undertaking research. It is suggested that not only the teaching abilities, but the research experience of a teacher could be assessed at the time of their appointment by the university. As lack of time due to clinical work was cited as the main obstacle by a majority of resident doctors. Before starting the research study, the protocol should be discussed by the faculty members and the research study should be planned. The faculty members should not only assess research work periodically, but also provide the necessary information and guidance to resident doctors. Lack of research curriculum was also cited as a hurdle in the present study by most of the resident doctors. For training in research methodology, medical colleges should conduct training programs. For encouragement of medical postgraduate students, a system of rewarding the best thesis study may be started. Conferences and workshops specially organized for resident doctors should be conducted. Journal editors can encourage research among postgraduate students by having a policy to give priority to the thesis articles that have won awards. When offering jobs in government and private medical sectors and admission to super-specialty courses, preference could be given to resident doctors who have carried out and published research studies.

We recognize several limitations of our study. First, our study was based on the convenience sampling method, including only 100 residents, thus the residents who completed the survey may not reflect the knowledge, practices, and attitudes of all postgraduate residents. Second, this study involved only one medical college, further limiting the generalization of our results. Third, we could not include the questions that reflected a broad range of topics in the research for evaluation of the knowledge aspect of resident doctors.

Our study revealed that the residents have a fair knowledge about research. They have a positive attitude toward research, but they fail to transform their knowledge and attitude into actual practices. This could be due to lack of time or lack of research curriculum. It is recommended that a separate module of one-to-three month\'s duration, related to 'Medical Research,' be incorporated in the postgraduate medical curriculum by the MCI. If steps are not taken at an early stage for medical postgraduates who will walk the path of research in future, the quality of research and its application may be compromised.\[[@ref17]\]
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